Since A and A 1 were both obtained by relabelling the generators u 0 and v 0 of F=N, and since there is an automorphism of F=N which takes u 0 to u 1 We recall that A 1 is generated by h s and a, and that B 1 is generated by h m and v. We now take another copy of F=N with the generators u 0 and v 0 labelled as u and v. This is the group A, and in it v has innite order. We may, therefore, form the amalgamated free product G 1 of A with the group given by the last diagram, amalgamating the cyclic groups generated by the elements labelled v (both of which are of innite order). Finally, we take another copy of F 0 =N 0 , labelling a 0 and b 0 as a and b. This is the group B, and in it a has innite order, so we may form the amalgamated free product G 2 of B with G 1 , amalgamating the innite cyclic groups which both carry the label a. Note that h ms = a ns = a l . Recalling that mt = k, and that h ms = v mt = v k , we see that the resulting group has the following lattice of subgroups:{ hvi 
A B
This is the diagram we were seeking to achieve. Here H = hhi, so condition (i) certainly holds. Moreover, we have already observed that A 1 = hh s ; ai and B 1 = hh m ; vi, so condition (ii) holds too. We need only check condition (iii).
as before, is a small cancellation quotient of F 0 , is generated by each pair y i ; a i , and has an automorphism taking each y i to y i+1 and each a i to a i+1 . Following our procedure in the previous case, we now dene b i+1 = y i a tn i , and note that, as a t i is central, we have b s i+1 = a stn i = a tl i = a t i+1 . We next attempt to prove that F 0 =N 0 is generated by b m i+1 and a i+1 . Arguing as before, it is sucient to check that F 0 =N 0 is generated by b i+1 and a i+1 , and for this we need only check that y i a 0n i and y F=N is the template for the groups A and A 1 . Our next task is to produce a similar template for B and B 1 . The construction is the same, except that we change round the parameters that we are using. We exchange l with k, t with n and s with m. Thus we start with L 0 = h : : : a 02 ; a 01 ; a 0 ; a 1 ; a 2 ; : : : j a l i = a i+1 for all i 2 Z i and its subgroup M = h : : : ; a t 02 ; a t 01 ; a t 0 ; a t 1 ; a t 2 ; : : : i, then we form the free product X 0 of countably many copies hy i i of the cyclic group of order s and take the direct product of this with an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Our aim will be to build`templates' from which we can construct A; A 1 ; B and B 1 , and then we will t these groups together to form a diagram as in Fig 1. We begin by choosing some parameters. We set m = 5; n = 19; s = 7; t = 13; k = m:t = 65 and l = n:s = 133:
We then form a locally cyclic group each integer i we take a cyclic group hx i i of order m, and we form their free product X = 3 i2Z hx i i. Next we take an isomorphic copy M 1 of M and form the direct product X 2M 1 . We now take the amalgamated free product F of L and X 2M 1 amalgamating M with M 1 . We note that the amalgamated subgroup M = M 1 is central in F . To construct the group we want, we propose to factor out some relations from F , in such a way as to ensure that each pair v i ; x i generates the whole group. When extra relations are imposed on a group there is a danger that there will be an unexpected amount of collapse of the original group. To check that our relations have not caused much collapse, we use small cancellation theory over the amalgamated free product F . An account of the theory we need can be found in chapter 5 of [5] .
For each i 2 Z, we impose the following relations on F :- The deductions that we have made so far hold quite generally. We now propose to make some assumptions about the integers n; m; s; t and k which will simplify any further calculations. We will nd that we can construct our groups in such a way that these assumptions do hold. We assume that k is positive and that m and s are coprime. From the diagram we note that C = hh s i \ hh m i and since m and s are coprime this is hh ms i. Thus C has index m in hh s i and k in C 1 , so we may deduce that k = mt. In the nal section we will show that it is possible to make such a construction using small cancellation theory.
Given a lattice of groups as in Fig 1 we describe a folding sequence in Fig 2. The n-th term is a simplicial tree T n acted on by a group G n . There are surjective homomorphisms
The group G is the direct limit of this sequence.
Consider the innite folding sequence shown in Fig 2. The group G that we have constructed has a lattice of subgroups as in Fig 3. By considering this lattice it can be seen that the construction of G is like the construction of a jigsaw puzzle. All the jigsaw pieces are similar to the piece given in Fig 1. To get from G n to G n+1 one has to attach 2 n pieces to the puzzle, all of these pieces are congruent and t into 2 n V-shaped gaps in the upper boundary. The tting of each piece involves a sequence of folds in the tree T n similar to the folds described in Fig 2. show that there is a lattice of groups as in Fig 1, and also We note from (iii) that A and A 1 are isomorphic, as are B and B 1 . First we note some other consequences of conditions (i), (ii) and (iii) for the groups A and A 1 . By (i), H is innite cyclic, and hence so is every subgroup of H. In particular C is innite cyclic, say C = hci. Using (iii), we see that C 1 and C 2 are isomorphic to C, so we may set C 1 = hvi and C 2 = hai. Next we use (ii) to deduce that A 1 = hH; C 2 i, so that if we set H = hhi, we may conclude that A 1 = hh; ai, and in a similar way B 1 = hh; vi.
The subgroups H and C 2 intersect non-trivially, so there are integers n and m such that a n = h m , and so we have part of a presentation for A 1 , namely A 1 = ha; h : a n = h m ; :::i.
This shows, in particular, that the element a n = h m is central in A 1 We give an example of a nitely generated group G for which G = G 3 C G, where C is innite cyclic.
In a previous paper [3] we have given an example of a group G for which G = A3 C G; A = C.
Our example admits a decomposition G = G 3 C G 3 C 3G 3 C : : : G 3 C G for an arbitrary number of factors. It follows from [1] that for nitely presented groups there is a bound on the number of factors in such a decomposition. However it is not known if it is possible for a nitely presented group G to admit a decomposition G = G 3 C G or G = A 3 C G for C innite cyclic. One cannot use [1] to rule out such examples as the C subgroup of the rst decomposition might not lie in a conjugate of the A factor of the next decomposition. As commented in [3] a nitely presented group G for which G = A 3 C G would provide a counterexample to so-called strong accessibility.
As in our previous paper the construction of G is via a folding sequence. The reader is referred to [3] for a discussion of this technique. A similar construction was used in [2] to produce 2-generator inaccessible groups. Factoring out by a central cyclic subgroup of our new example will also produce an inaccessible group.
Although it is not possible to nd a nitely generated group G for which G = G3G, the second author [4] gave an example of a nitely generated group G for which G = G 2 G.
The o in se uence As in [3] our example is constructed using an innite folding sequence. The construction depends on the existence of a certain lattice of groups with certain properties. Thus we
